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Abstract
Objectives: The study aims to compare the quality of life
(QOL) of patients with drug-resistant tuberculosis (DR-
TB) with non-DR-TB, explore any possible association
between QOL domains and demographic and clinical
variables, and determine the predictors of QOL.
Methods: It was a cross-sectional study conducted in an
anti-tuberculosis centre (74 DR-TB and 99 non-DR-TB
patients). Demographic and clinical data were collected
from medical records from 2008e2013. The World
Health Organization Quality Of Life survey was used to
measure QOL. Descriptive, univariate, and multivariate
regression analyses were performed.
Results: The mean age was 33.3  9.5 and 36.3  10.2 for
DR-TB and non-DR-TB respectively. Males formed a
majority in both groups (DR-TB 66% and non-DR-TB
82%) and difference was significant (P ¼ .019). Non-
Saudis formed the majority in both groups (DR-TB
80% and non-DR-TB 92%) and difference wasnse.
M.F. Al-Qahtani et al.312significant (P ¼ .019). Smoking was higher in DR-TB
than non-DR-TB (57% and 38% respectively) and dif-
ference was significant (P ¼ .016). Significant differences
between DR-TB and non-DR-TB in global QOL, global
health, psychological, and environmental domains
(P ¼ .000, .029, .001, .005 respectively). Correlations
between OOL domains with demographic and clinical
variables were significant for DR-TB only. Nationality,
age, level of education, working and marital status, dia-
betes and drug abuse status had significant effect on OOL
domains.
Conclusion: Patients with DR-TB had lower mean scores
than non-DR-TB for overall QOL, global health, psy-
chological and environmental domains. Employment
status, marital status, older age, level of education, no
diabetes mellitus, and no history of drug abuse were
important predictors of OOL for TB patients.
Keywords: Drug resistance; Quality of life; Saudi Arabia;
Tuberculosis
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Production and hosting by Elsevier Ltd.
Open access under CC BY-NC-ND license.Introduction
Quality of life (QOL) is defined as a person’s perception of
his or her physical and mental health, and covers broad
domains including physical, psychological, economic, spiri-
tual, and social well-being.1 The effect of disease on a
particular domain can be assessed using either generic or
specific instruments.2 Many instruments used in measuring
QOL can identify the ways in which disease affects people.
It is important to look into all the domains of health in
order to treat the patient comprehensively. In 2005, a study
of the relationship between QOL and the characteristics of
patients hospitalized with tuberculosis (TB) was conducted
in Turkey.3 The findings indicated that patients with low
levels of education, no social insurance coverage and
substandard housing had lower QOL scores. Patients who
experienced negative changes in family life and social
environment had lower QOL levels.3 Also a study was
conducted in South India in 2005 to examine the
perceptions of TB patients of their physical, mental and
social well-being using a modified SF36 questionnaire. The
reaction of patients to the disclosure of the diagnosis was as
follows: worry: 50%, suicidal thoughts: 9%. Initially less
than 7% of patients perceived their health status as “good”,
compared to the status at the onset of illness, but there was
significant improvement after treatment. Only 54% of pa-
tients perceived themselves with ‘happy mental status’ at the
end of treatment, and there was no change in the perception
of social stigma in both men and women.4 The findings of a
study conducted in 2009, to measure health-related QOL in
TB showed that TB had a substantial and encompassing
impact on patients’ QOL. Overall, the anti-TB treatment had
a positive effect on improving patients’ QOL; their physical
health tended to recover more quickly than the mental well-
being.5 Another study of the impact of TB on the QOL and
the effect after treatment with DOTS conducted in Delhi in2009 using a questionnaire to assess the QOL showed that
patients with TB had significantly lower mean scores than
controls for overall QOL. The most affected domains were
the physical and the psychological. Women scored
significantly better than men in the physical and
environmental domains. The DOTS regimen improved the
QOL and its domains; however, they remained significantly
affected compared to the healthy controls.6 In 2010, a
study done to assess the impact of TB and its treatment on
patients’ health status showed that TB patients suffered
from significantly diminished health-related QOL at diag-
nosis. Although treatment significantly improved the status
of patients’ health within two months, scores for many do-
mains remained below the United Kingdom norm scores.
This emphasizes the importance of a holistic approach to
care and should inform the evaluation of future
interventions.7
Gap in knowledge
It is tragic that there is very little appreciation of the
impact of drug resistance on QOL of TB patients. As no
assessment of the QOL has officially been conducted on TB
patients in the Eastern Province of Saudi Arabia, it is not
possible to work out a health care plan that may be crucial
for the reduction of DR-TB.
Objectives: the study aimed to
1. Compare QOL of DR-TB patients with TB patients
without drug resistance.
2. Explore any possible association between QOL domains
and demographic and clinical variables.
3. Determine the predictors of QOL of DR and Non-DR-TB
patients.
Material and Methods
 Study setting: This study was conducted in an anti-TB
centre in Al-Dammam Central Hospital, Saudi Arabia.
 Study design: It was a case control study to identify risk
factors associated with developing DR-TB (reported in a
previous paper).8 Cases were patients with positive drug
susceptibility test results while controls were patients
with negative drug susceptibility test results. A cross-
sectional study was then conducted to compare QOL of
DR-TB patients with TB patients without drug
resistance. (This paper will report the result of QOL
survey only).
 Data collection methods and techniques: Two data collec-
tion tools were used:
First, a data collection sheet of clinical variables associ-
ated with DR-TB was designed based on an extensive review
of related national and international literature.9e11 It
included patients’ demographic variables such as age,
gender, marital status, nationality, level of education, work
status, and occupation. It also included such clinical
variables as the history of smoking, drug abuse, diabetes,
and alcohol intake. All these variables were extracted from
patients’ medical records. Secondly, the World Health
Organization Quality Of Life survey (WHOQOL-BREF)
Quality of life of tuberculosis patients 313was used to measure the quality of life of DR-TB and non-
DR TB patients.1 It consisted of four domains covering
twenty-four items, in addition to two global items on the
overall quality of life and general health. For each item a
Likert scale that ranged from 5 if the response was “very
good/very satisfied/or extremely” to 1 if it was “very poor/
very dissatisfied/or not at all” was used.
The scoring was reversed for negative items so that the
higher the score the better the quality of life. The four do-
mains were calculated as the sum of seven items for physical,
six for psychological, three for social and eight for environ-
mental. The raw score of each domain was then transformed
into a standardized score of 0e100 for the purpose of uni-
formity of scores.1,12 The patients’ QOL data were collected
through a structured telephone interview by the authors of
this study.
 Target population and sample size:
Medical records of TB patients who were receiving
treatment at the study setting during the period 2008e2013
amounted to 181. TB patients were considered as drug
resistant or not, according to the results of drug susceptibility
test conducted in the study setting itself. Cases numbered
80 and controls were 101. All TB patients whose medical
records had been retrieved and whose their contact numbers
were available in their medical records were included in the
study. A total of 181 patients were illegible to participate in
the study.
 Inclusion and exclusion criteria:
❖ Inclusion criteria:
 All confirmed DR-TB cases e where drug suscepti-
bility test results were positive according to the test
done in the study settingewere considered as DR-TB
patients.
 TB patients with negative drug susceptibility test re-
sults e from the test done in the study setting e were
considered as non-DR-TB patients.
 All TB patients treated in the study setting during the
study period from 2008 to February 2013.
 All TB patients with contact numbers in their medical
records and willing to participate in the assessment of
their QOL.
❖ Exclusion criteria:
 TB patients whose drug susceptibility test was con-
ducted outside the study setting.
 TB patients treated in the study centre before 2008
according to medical records retained in the hospital
for last 5 years only.
 TB patients with no contact numbers in their medical
records were excluded from QOL survey.
 Ethical approval: Formal approval from the Ministry of
Health in the Eastern Province was taken before the
conduct of the research. Confidentiality of the data
collected was assured.
 Statistical analysis:
Statistical Package for Social Sciences (SPSS) version 19
was used for data entry and analysis and a descriptive sta-
tistical analysis was done. Continuous data were presented as
mean and standard deviation (SD) and the categorical datawere presented as number (frequency) and percentage by
using cross tabulation. A test for Normality was conducted
to find out if the distribution of QOL data was normal. Since
the KolmogoroveSmirnov and the ShapiroeWilk tests
revealed that the distribution of the data was not normal
(p < .05) a non-parametric statistical test was carried out. A
ManneWhitney test was performed to test the probability of
significant differences among the patients’ QOL based on the
status of patients’ drug resistance. A spearman rho coeffi-
cient was used to test for possible associations between the
QOL domains and patients’ demographic and clinical vari-
ables. Multiple regression analysis was conducted to deter-
mine the main predictors of QOL for DR-TB and Non-DR-
TB patients. A P-value of less or equal to .05 was taken as the
cut-off value for statistical significance.
Results
Of a total of 181 TB patients who were eligible to
participate in this study, 173 agreed to take part, yielding a
response rate of 96%. Their mean age range was 33.3  9.5
and 36.3  10.2 for DR-TB patients and non-DR-TB pa-
tients respectively. Table 1 revealed that males formed a
majority in both groups (DR-TB 66% and non-DR-TB
82%) while the rest were females (DR-TB 34% and non-
DR 18%). The difference was statistically significant
(P ¼ .019). With regard to nationality, non-Saudis formed
the majority in both groups (DR-TB 80% and non-DR
92%), and the difference was statistically significant
(P¼ .019). On the status of smoking, frequency was higher in
DR-TB cases than non-DR (57% and 38% respectively), and
the difference was statistically significant (P ¼ .016).
Reliability and validity of the QOL survey
Cronbach’s reliability analysis was conducted for the
overall QOL scale and for each of the 4 domains to measure
the internal consistency. The results of Cronbach’s alpha
values were interpreted using Richardson’s suggestions.13
For the overall scale, the Cronbach’s alpha was 0.777. It
was 0.238 for physical health, 0.474 for Psychological
health, 0.312 for Social relationships, and 0.595 for
Environmental quality of life. The overall Cronbach alpha
coefficient was considered high to very high. For
Environmental quality of life, Cronbach’s alpha was
considered as average to high. Although the last two
Cronbach alpha coefficients for Social relationships and
Physical health were present, they were low.
Criterion-related validity was measured by correlating
each item and transforming domain scores with the score of
each of the two global items (The overall quality of life:
‘How would you rate your quality of life?’ and the general
health: ‘How satisfied are you with your health?’). The re-
sults showed that a total of ten out of 24 possible significant
correlations were found between the overall quality of life
and items related to the physical health (mainly pain and
comfort; dependence on medical aids; mobility; sleep and
rest; and activities of daily living); psychological health
(mainly thinking, learning, memory and concentration;
body image and appearance; and negative feeling); and
environmental quality of life (mainly financial resources;
Table 1: Demographic and clinical characteristics of DR-TB and non-DR-TB patients attending an anti-TB centre in the Eastern
Province- Saudi Arabia (2008e2013).
Characteristics (DR-TB patients) (Non-DR-TB patients) P-value
No. (74) % No. (99) %
Age Mean  SD
33.3  9.52
Mean  SD
36.28  10.22
Less than 25 12 16.2 13 13.1 .389
25e40 43 58.1 51 51.5
40 and above 19 25.7 35 35.4
Gender
Male 49 66.2 81 81.8 .019
Female 25 33.8 18 18.2
Marital status
Married 30 40.5 54 54.5 .068
Not married 44 59.5 45 45.5
Nationality
Saudi 15 20.3 8 8.1 .019
Non-Saudi 59 79.7 91 91.9
Level of education
Illiterate/intermediate 58 78.4 77 77.8 .925
Secondary and above 16 21.6 22 22.2
Work status
Employed 62 83.8 90 90.9 .156
Unemployed 12 16.2 9 9.1
Occupation
Professional 4 5.4 9 9.1 .363
Worker 70 94.6 90 90.9
Alcohol intake
Yes 7 9.5 7 7.1 .569
No 67 90.5 92 92.9
History of drug abuse
Yes 4 5.4 2 2.0 .229
No 70 94.6 97 98.0
History of smoking
Yes 42 56.8 38 38.4 .016
No 32 43.2 61 61.6
History of diabetes mellitus
Yes 46 62.2 50 50.5 .127
No 28 37.8 49 49.5
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(Spearman rho’s R ranged from .209 to .276). With re-
gard to general health, there were fourteen out of 24
possible significant correlations. Such correlations existed
between the general health and items related to physical
health (mainly dependence on medicinal substances and
medical aids; energy and fatigue; mobility; and activities of
daily living); psychological health (mainly positive feelings;
spirituality, religion and personal beliefs; body image and
appearance; and self-esteem); social relationship (mainly
social support); and environmental quality of life (mainly
freedom, physical safety and security; financial resources;
opportunities for participation in recreation/leisure activ-
ities; home environment; and transport) (Spearman rho’s R
ranged from .309 to .293). The overall quality of life was
significantly correlated with both physical health and
environmental quality of life (Spearman rho’s R ¼ .205,
and .209 respectively). While global health was significantly
correlated with all scores of Transform Domains’
(Spearman rho’s R ranged from .180 to .375), the results
indicated that the survey had a relatively adequate reli-
ability and validity.Comparison of QOL among DR and non-DR-TB patients
A comparison of the mean scores of each individual
domain (Table 2), revealed that both Drug resistant and non-
Drug resistant patients accorded the lowest mean scores for
the physical health domain. The social domain was rated the
highest followed by environmental and then the
psychological domains by both groups of patients.
A comparison of the quality of life of DR and non-DR-
TB patients in their domains revealed that there were sig-
nificant differences between DR-TB and non-DR-TB pa-
tients in global quality of life, global health, psychological
health, and environmental quality of life. According to the
result, DR-TB patients had lower mean scores on global
quality of life, global health, psychological health, and
environmental quality of life than non-DR-TB patients.
Correlation analysis between QOL and both demographic
and clinical variables
For DR-TB patients, there were significant correlations
between global health and, nationality, work status, and the
Table 2: Comparison of the Quality of Life domains between DR-TB and Non-DR-TB patients.
Variable DR-TB patients Non-DR-TB patients P value
Mini Maxi Mean (SD) Median (IQ) Mini Maxi Mean (SD) Median (IQ)
Global quality of life 1 5 3.81 (.69) 4.00 (1) 2 5 4.28 (.059) 4.00 (1) .000
Global health 2 5 3.58 (.66) 4.00 (1) 2 5 3.81 (.665) 4.00 (1) .029
Physical health 32.14 78.57 55.26 (10.66) 53.57 (10.28) 32.14 67.86 54.65 (5.288) 53.57 (3.57) .901
Psychological health 29.17 83.33 58.27 (11.73) 58.33 (16.67) 33.33 83.33 63.76 (7.610) 62.500 (8.33) .001
Social relationship 33.33 100 67.68 (14.78) 66.66 (16.67) 41.67 91.67 65.23 (7.900) 66.66 (8.33) .247
Environmental
quality of life
28.13 90.63 60.89 (12.61) 59.37 (15.63) 50.00 75.00 64.26 (5.266) 65.62 (6.25) .005
Quality of life of tuberculosis patients 315level of education (R ¼ .344, .356, .326 respectively)
(P ¼ .003, .002, .005 respectively). Moreover, there were
significant correlations between the physical health domain
and the following: nationality, work status, the level of ed-
ucation, history of drug abuse, and history of diabetes
(R ¼ .401, .378, .384, .238, .292, respectively), (P ¼ .000,
.001, .001, .041, .012 respectively). The psychological domain
was found to be correlated with nationality, work status, the
level of education (R ¼ .345, .339, .298 respectively),
(P ¼ .003, .003, .010 respectively). Also, the social domain
correlated significantly with nationality, work status, the
level of education, and history of diabetes and (R ¼ .477,
.384, .381, .283 respectively), (P ¼ .000, .001, .001, .015
respectively). Environmental domain correlated significantly
with nationality, work status, the level of education, and
history of diabetes (R ¼ .548, .391, .442, .432 respec-
tively), (P  .001).
For non-drug resistant patients, there was significant
correlation between global health and occupation
(R¼.240, P¼ .017). Social domain significantly correlated
with history of drug abuse (R ¼ .211, P ¼ .036). However,
there were no significant correlations between global quality
of life, physical, psychological, and environmental domains
and the demographic and clinical variables.Predictors of QOL
Amultiple regression model was preformed to test for the
predictors of quality of life for DR-TB and non-DR TB
patients. Table 3 shows that unemployment had a significant
negative effect on the physical dimension of QOL of Drug
resistant TB patients (b ¼ .400; P ¼ .05). Older ageTable 3: Regression model testing for the predictors of quality of life
predictors only).
Dependent variable Independent variables
Physical health Work status
Psychological health Nationality
Social relationships History of drug abuse
Environmental quality of life Age
Level of education
Nationality
History of diabetes mellitus
Marital status(b ¼ .271; P ¼ .019), having no diabetes mellitus (b ¼ .238;
P ¼ .031), being Saudi (b ¼ .431; P ¼ .032), and being
unmarried (b ¼ .210; P ¼ .05) had a significant effect on
the environmental quality of life of Drug resistant TB
patients.
For non-DR-TB patients, the table shows that being non-
Saudi (b ¼ .264; P ¼ .044) had a significant effect on the
psychological dimension of QOL. Not having a history of
drug abuse (b ¼ .272; P ¼ .009) had a positive significant
effect on the social domain of QOL. The level of education
(b¼ .221; P¼ .049) and being non-Saudi (b¼ .317; P¼ .015)
had a significant positive effect on the environmental
domain.Discussion
The results of this study suggest that the WHQOL-BREF
was reliable and valid in the assessment of the QOL of DR-
TB and non-DR-TB patients.
The results of this study assessing the QOL of the DR-TB
and Non-DR-TB patients revealed that both DR-TB and
non-DR-TB patients accorded the highest mean score to the
social domain followed by the environmental domain. This
contradicts the study conducted by Dhuria et al.2 in which
the physical domain was accorded highest score followed
by the psychological domain. However, in this study, the
physical domain was accorded the lowest score. This might
be explained, partly, by the sedentary life style, lack of
awareness of the importance of physical exercise, a culture
that discourages physical exercise especially for females,
the absence of safe public places where one could go
walking and the harshness of the weather.of resistant and non-resistant TB patients (results for significant
DR-TB Non-DR-TB
b (SE) P value b (SE) P value
.400 (5.768) .051 .055 (2.180) .644
.154 (6.843) .517 .264 (3.582) .044
.047 (11.309) .786 .272 (5.714) .009
.271 (2.199) .019 .038 (.856) .726
.159 (3.905) .219 .221 (1.398) .049
.431 (6.115) .032 .317 (2.457) .015
.238 (2.792) .031 .144 (1.139) .190
.210 (2.690) .051 .105 (1.144) .334
M.F. Al-Qahtani et al.316The reason for giving the highest scores to the social
domain might be the culture that fosters social relationships
and promotes family support. Also, religion played an
important role in the high level of social relationships.
Comparisons between DR-TB and Non-DR-TB patients
based on their QOL domains’ scores, revealed that scores of
the overall quality of life, global health, psychological and
environmental domains were significantly higher for Non-
DR-TB patients than the DR-TB patients (P < .05). The
significant difference on the global health of DR-TB and
non-DR-TB patients in our study agrees with the studies
done by Unalan et al.14 and Dhuria et al.2 However, the lack
of significant differences among TB patients on the physical
and social domains is in contrast with the results of both
Unalan et al.14 and Dhuria et al.2
In this study, patients with DR-TB had a lower QOL in
most of the domains of the WHOQOL-Brief as compared to
patients without DR-TB. The effect of DR-TB status can
decrease the QOL by influencing the global health, psycho-
logical, and environmental health domains of the individual.
In other studies, it was indicated that patients with TB had
significantly lower mean scores than the controls for overall
QOL and its domains,6 and that health-related quality of life
among TB patients was generally impaired.15 Moreover,
DR-TB patients showed reduced functional capacity and
quality of life.16
Comparisons between DR-TB and non-DR-TB patients’
quality of life based on gender revealed that there was no sig-
nificant difference between male and female in both groups of
patients. This result is in contrast with the result of Dhuria
et al.6 that found that females scored significantly higher than
males in the physical and environmental domains.
The correlation analysis of QOL domains with de-
mographic and clinical variables showed that there were
significant positive correlations between the level of educa-
tion and general health, physical, psychological, social, and
environmental domains for DR-TB. These results are in line
with the study by Unalan et al.14 Also the positive significant
correlation between all domains evident in the present study
is corroborated by Unalan et al.17 For Non-DR-TB patients,
the absence of drug abuse was found to be significantly and
positively correlated with social relationships.
In this study, employment status did significantly influ-
ence the QOL, particularly of drug resistant TB patients.
This result is in agreement with a study that showed that
socio-economic status was a very important predictor of
QOL for chronic diseases such as HIV.18 However, the study
result is in conflict with the result of a recent study which
indicated that employment status did not significantly
influence the QOL of TB patients with and without HIV.19
Similar to study of Deribew et al., gender did not predict
QOL in this study.19 In agreement with the study by
Duyan et al.3 patients with higher levels of education in
our study had higher scores in the environmental domain
of QOL. This suggests that education could be an
important means of improving the QOL of TB patients.Conclusion and recommendation
The findings of this study indicate that patients with drug
resistant tuberculosis had significantly lower mean rankscores than patients who are non-drug resistant for overall
QOL, global health, psychological and environmental do-
mains. For the drug resistant patients, the worst affected
domain was psychological followed by the environmental
domain, while for the non-drug resistant patients the worst
affected was the social relationship followed by the physical
health domain. In general, the results of this study show that
employment, marital status, older age, level of education,
having no diabetes mellitus, and the absence of a history of
drug abuse were important predictors of the quality of life for
TB patients.
Based on these results, the following are recommended.
First, greater attention should be given to the quality of life
of TB patients. Secondly, educational materials and infor-
mation for dissemination by the media should be developed
(Web-and print-based) to help raise public awareness of the
prevention and control of TB.Limitation of the study
The main study limitations are that the important vari-
ables associated with DR-TB such as HIV infection were not
adequately documented in the medical records. In addition,
detailed information on income and social support which
was likely to have an impact on QOL was unavailable.Study funding
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